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(54) IC card reader/writer 

(57) A protocol is previously set by a command 
transmitted from a host device (20) to a reader/writer 
(1). When an operation clock supplied from the 
reader/writer (1) is changed for an IC card to which a 
plurality of operation clocks can be applied, the host 
device (20) determines the operation clock based on ini- 
tial information transmitted from the IC card inserted 
into the reader/writer (1), and if it is determined that the 
operation clock must be changed, K changes the opera- 
tion clock. If the IC card has a plurality of operation 
modes, the reader/writer (1) supplies a reset signal to 
the IC card twice when the reader/writer (1) selects the 
operation mode of the IC card, and the contents of initial 
information Hems obtained at this time are determined t 
be different form each other after they are compared, 
the reader/writer (1) is set into one of the operation 
modes. 
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Description 

This invention relates to an IC card reader/writer for 
reading out and writing information from or into IC cards 
having different protocols. 5 

For example, an IC card reader/writer incorporated 
into a cash processing device used in a financial organ 
or the like reads out various information stored in an IC 
card inserted therein by the user and supplies the read- 
out information to the main body of a cash processing w 
device which is connected as a host device to the 
reader/writer, and then the information is subjected to 
various processes- Further, the IC card reader/writer 
writes information from the main body of the device into 
the IC card. is 

As the protocol permitting communication between 
the IC card and the IC card reader/writer, a T=14 w pro- 
tocol is now mainly used in Japan and IC cards intended 
for the T»14" protocol are dominant, and therefore, 
most of the IC card readers/writers are designed to deal 20 
with IC cards used for *T=14" protocol- 
On the other hand, in the world, the protocol of IC 
cards is standardized to a T=r or T=<r protocol, and 
the protocol seems to become dominant in future in 
Japan. However, it is impossible to think that the T=14" 2s 
protocol is immediately changed to the "T=r or "T«0" 
protocol, and in the transition period, IC cards of differ- 
ent types of protocols will be used- Therefore, if an IC 
card reader/writer is not designed to cope with the dif- 
ferent types of protocols, IC card readers/writers 30 
respectively designed for the different types of protocols 
become necessary and this is inconvenient. 

An object of this invention is to provide an IC card 
reader/writer capable of coping with IC cards of different 
types of protocols, coping with the function inherent to 35 
each protocol and significantly increasing the conven- 
ience thereof. 

In order to achieve the above object, according to 
one aspect of the present invention, there is provided an 
IC card reader/writer comprising receiving means for 40 
receiving a command containing protocol information 
corresponding to one of a plurality of protocols from a 
host device; analyzing means for analyzing the com- 
mand received by the receiving means; setting means 
for setting a protocol for communication with an IC card 45 
according to the protocol information contained in the 
command analyzed by the analyzing means; and com- 
munication means for communicating with the IC card 
based on the protocol set by the setting means. 

According to another aspect of the present inven- so 
tion, there is provided an IC card reader comprising acti- 
vating means for activating an IC card by use of a clock 
with a preset rate; receiving means for receiving initial 
information from the IC card; determining means for 
analyzing the initial information received by the rece'rv- ss 
ing means and determining a protocol for the IC card; 
and setting means for setting the protocol determined 
by the determining means as a protocol for communica- 
tion with the IC card. 



Further, according to another aspect of the present 
invention, there is provided an IC card reader for com- 
munication with an IC card capable of coping with a plu- 
rality of operation clock rates, comprising activating 
means for activating an IC card by use of a clock with a 
preset rate; receiving means for receiving initial informa- 
tion from the IC card; determining means for analyzing 
the initial information received by the receiving means 
and determining a plurality of operation clock rates of 
the IC card; selecting means for selecting the highest 
clock rate among the plurality of operation clock rates 
determined by the determining means; and means for 
changing the clock rate used for communicating with the 
IC card to the highest clock rate selected by the select- 
ing means. 

Further, according to another aspect of the present 
invention, there is provided an IC card reader for com- 
munication with an IC card capable of coping with a plu- 
rality of operation modes, comprising activating means 
for activating an IC card by use of a clock with a preset 
rate; first receiving means for receiving first initial infor- 
mation from the IC card; first storing means for storing 
the first initial information received by the first receiving 
means; means for supplying a reset signal to the IC 
card; second receiving means for receiving second ini- 
tial information transmitted from the IC card in response 
to the reset signal; second storing means for storing the 
second initial information received by the second receiv- 
ing means; determining means for comparing the first 
and second initial information Hems stored in the first 
and second storing means and determining that the IC 
card is an IC card having a plurality of operation modes; 
selecting means for selecting one of the plurality of 
operation modes when the determining means has 
determined that the IC card is an IC card having a plu- 
rality of operation modes; and communication means 
for communicating with the IC card in the operation 
mode selected by the selecting means. 

By previously setting a corresponding protocol 
according to a command transmitted from the host 
device to the IC card reader/writer, the IC card 
reader/writer can deal with an IC card having a plurality 
of different protocols. 

Further, in a case where the operation clock sup- 
plied from the IC card reader/writer is changed for an IC 
card to which a plurality of operation clocks can be 
applied, the operation clock is changed if the operation 
clock is determined in the host device based on initial 
information transmitted from an IC card after the IC card 
inserted into the IC card reader/writer is activated and 
when it is determined that the operation clock must be 
changed. Therefore, it is possible to easily and stably 
cope with an IC card having a plurality of operation 
clocks. 

rf the IC card has a plurality of operation modes, a 
reset signal is supplied twice to the IC card from the IC 
card reader/writer when the operation mode of the IC 
card is selected by the IC card reader/writer. The con- 
tent of initial information supplied from the IC card at the 
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time of first supply of the reset signal is compared with 
the content of initial information supplied from the IC 
card at the time of next supply of the reset signal, and if 
the contents are different from each other, it is deter- 
mined that the IC card is an IC card operated in a plural- 
ity of operation modes. The IC card reader/writer can 
easily and stably deal with an IC card having a plurality 
of operation modes by setting one of the operation 
modes. 

Further, after the IC card inserted into the IC card 
reader/writer is activated and initial information is trans- 
mitted, an IC card node address previously designated 
by the host device is transmitted to the IC card together 
with a command and set therein. Thus, it becomes pos- 
sible to easily and stably set a desired node address for 
the IC card. 

This invention can be more fully understood from 
the following detailed description when taken in con- 
junction with the accompanying drawings, in which: 

FIG. 1 is an external view of an IC card 
reader/writer according to one embodiment of this 
invention; 

FIG. 2 is a block diagram schematically showing the 
construction of the IC card reader/writer of FIG. 1 ; 
FIG. 3 is a diagram showing one example of the 
application mode of the IC card readerAAnriter in a 
case where a host device is connected to the IC 
card reader/writer of FIG. 1 ; 
FIG. 4 is a flowchart for illustrating the whole oper- 
ation in the application mode of FIG. 3 according to 
the first embodiment; 

FIG. 5 is a flowchart for illustrating the whole oper- 
ation in the application mode of FIG. 3 according to 
the second embodiment; 

FIG. 6 is a flowchart for illustrating the whole oper- 
ation in the application mode of FIG. 3 according to 
the third embodiment; 

FIG. 7 is a flowchart for illustrating the whole oper- 
ation in the application mode of FIG. 3 according to 
the fourth embodiment; 

FIG. 8 is a flowchart for illustrating the whole oper- 
ation in the application mode of FIG. 3 according to 
the fifth embodiment; and 

FIG. 9 is a flowchart for illustrating the whole oper- 
ation in the application mode of FIG. 3 according to 
the sixth embodiment. 

There will now be described embodiments of this 
invention with reference to the accompanying drawings. 

FIG. 1 shows an appearance of an IC card 
reader/writer according to one embodiment of this 
invention. 

As shown in FIG. 1, an insertion slot 2 through 
which an IC card is inserted is formed in the front por- 
tion of an IC card reader/writer (which is hereinafter 
simply referred to as a reader/writer) 1 and a communi- 
cation port (contact) for communication with the IC card 
inserted into the insertion slot is formed in the internal 
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portion of the reader/writer 1 (refer to FIG. 2). Further, a 
communication port 3 constructed by a preset connec- 
tor is provided on the rear surface side and the commu- 
nication port 3 is connected to a host device (main body 

5 of the device) such as a cash register to permit commu- 
nication with the host device. Further, a communication 
port 4 constructed by a preset connector for connection 
with a keypad used as an option is provided. 

FIG. 2 schematically shows the construction of the 

10 reader/writer 1. As shown in FIG. 2, a CPU 10 for con- 
trolling the whole portion of the reader/writer 1 is con- 
nected to a ROM 11, RAM 12, and communication . 
interfaces 13 to 15 via a bus 16. 

In the ROM 1 1 , an operation control program of the 

15 reader/writer 1 of this invention and the like are stored, 
and the CPU 10 is operated according to the program. 
Various data items necessary for control by the CPU 10 
are temporarily stored in the RAM 12. 

The communication interface 13 acts as an inter- 
na face for permitting communication with the host device 
via the communication port 3. subjects data from the 
host device to a preset converting process and then 
supplies the data to the CPU 1 0, and subjects data from 
the CPU 10 to a preset converting process and then 

25 supplies the data to the host device via the communica- 
tion port 3. The communication interface 14 acts as an 
interface for permitting communication with the IC card 
via the communication port 5. subjects data from the IC 
card to a preset converting process and then supplies 

30 the data to the CPU 1 0, and subjects data from the CPU 
10 to a preset converting process and then supplies the 
data to the IC card via the communication port 5. The 
communication interface 1 5 acts as an interface for per- 
mitting communication with the keypad via the commu- 

35 nication port 4, and subjects data from the keypad to a 
preset converting process and then supplies the data to 
the CPU 10. 

FIG. 3 shows one example of the application mode 
of the reader/writer 1 in a case where the host device is 

40 connected to the reader/writer 1 . As shown in FIG. 3. for 
example, a host device 20 is connected to the commu- 
nication port 3 of the reader/writer 1 via an RS232C 
interface cable. Further, a keypad 21 is connected to the 
communication port 4 if necessary. The keypad is used 

45 by the user to input a pass word or the like at the time of 
usage of the reader/writer. 

In the following explanation, for simplicity, the 
reader/writer 1 is explained as a device designed to 
cope with the T=1 4" protocol (block transfer protocol for 

so use in Japan) and T=1" protocol (block transfer proto- 
col). The protocols which can be applied are not limited 
to the above two protocols. In the T=14" protocol and 
T=1" protocol, for example, the ways of re-transmission 
requests and commands used and the clock rates are 

55 different. The typical clock rates of the above protocols 
are 4.9 MHz in the T=14" protocol and 3.5 MHz in the 
T=1 n protocol. 

The first embodiment is explained with reference to 
FIG. 4. The first -embodiment has a feature that the 
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reader/writer 1 selects a corresponding protocol 
according to data (command) supplied from the host 
device 20 in the application mode shown in FIG. 3. 

FIG. 4 is a flowchart for illustrating the whole oper- 
ation process. First, in the step S1, a card insertion 5 
request command is transmitted from the host device 
20 to the reader/writer 1 . The content of the card inser- 
tion request command contains various data items for 
requesting the insertion of the IC card and data for set- 
ting each protocol (T=1 or T=14). The reader/writer 1 10 
determines the protocol by analyzing the command and 
is set into the waiting state for insertion of the IC card 
(step S2). In this example, it is supposed that the T=1" 
protocol is set as the result of analysts of the command 
(step S3a). is 

Next, if insertion of an IC card into the insertion slot 
2 is detected by a sensor disposed in the card insertion 
slot 2 of the reader/writer 1 (step S4), a power supply 
voltage and clock are supplied from the communication 
interface 1 4 to the I C card via the communication port 5 20 
and resetting of the IC card (activation of the card) is 
effected (step S5). At this time, the clock to be supplied 
is different depending on the protocol, and as described 
above, a clock of 3.5 MHz is supplied in the case of 
T=1 " protocol and a dock of 4.9 MHz is supplied in the 25 
case of T=14" protocol. In this example, the T=V pro- 
tocol is set and a clock of 3.5 MHz is supplied. 

When an IC card corresponding to the T=1" proto- 
col is supplied with a clock of 3.5 MHz, it transmits initial 
information to the reader/writer 1 (step S6). In the case 30 
of IC card corresponding to the "T=14" protocol, the IC 
card transmits initial information to the reader/writer 1 
when it is supplied with a clock of 4.9 MHz. 

The reader/writer 1 which has received the initial 
information from the IC card analyzes the content of the 35 
initial information. For example, the reader/writer 1 
checks whether the IC card coincides with the protocol 
(T=T protocol, in this example) set in the step S3a 
based on data contained in the initial information which 
can be used to determine the protocol of the IC card 40 
(step S8). When an IC card of a protocol different from 
the protocol set in the reader/writer 1 is inserted, the 
protocol is checked in the step S8, and then the IC card 
is treated, e.g. ejected, as an abnormal card (step S15). 
In this case, if the host device 20 transmits data corre- 45 
sponding to another protocol, that is, T=14 n protocol to 
the reader/writer 1 as in the case of the step S1, the 
reader/writer 1 can set the protocol which permits com- 
munication with the IC card to the T=14" protocol. On 
the other hand, if coincidence of the protocols is deter- so 
mined based on the initial information from the IC card 
in the step S8, the initial information is transmitted to the 
host device 20 via the communication interface 13 and 
communication port 3 (step S9). 

The reader/writer 1 keeps the communication pro- 55 
tocol unchanged until a reader/writer initialization 
request command is received from the host device 20. 
The content of the reader/writer initialization request 
command contains various data for initializing the 



reader/writer. Therefore, in a period after the protocol is 
set until the reader/writer is initialized by the 
reader/writer initialization request command, the 
reader/writer treats a command for a different protocol 
as an abnormal command even if the command is 
received from the host device 20. 

Next, the protocol changing operation is explained. 
When the reader/writer initialization request command 
is received from the host device 20 (step S10), the 
reader/writer 1 analyzes the command (step S11) and 
initializes the reader/write 1 (step S12). That is, the 
communication protocol of the reader/writer 1 is also ini- 
tialized (step S13). In this case, for example, the T=1" 
protocol is used as the initially set protocol. After the 
reader/writer 1 has completed the initialization, status 
information obtained as the result of initialization is 
transmitted to the host device 20 (step S14). 

Thus, according to the first embodiment since a 
corresponding protocol is previously set according to a 
command supplied from the host device 20 to the 
reader/writer 1, the reader/writer 1 can cope with IC 
cards having different protocols. 

Next, the second embodiment is explained with ref- 
erence to FIG. 5. The second embodiment has a feature 
that a reader/writer 1 selects a protocol used for com- 
munication with an IC card according to initial informa- 
tion received from the IC card in the application mode 
shown in FIG. 3. 

FIG. 5 is a flowchart for illustrating the whole oper- 
ation process, and if a card insertion request command 
is received from a host device 20 to the reader/writer 1 
in the step S1, the reader/writer 1 analyzes the com- 
mand (step S2) and is set into the waiting state for inser- 
tion of an IC card. 

Next, if insertion of an IC card into the insertion slot 
2 is detected by a sensor disposed in the card insertion 
slot 2 of the reader/writer 1 (step S4), a power supply 
voltage and clock are supplied from a communication 
interface 14 to the IC card via a communication port 5 
and resetting of the IC card (activation of the card) is 
effected (steps S5a to S5d). At this time, the clock to be 
supplied is different depending on the protocol as 
described before, and in this example, a clock of 3.5 
MHz is first supplied and the reader/writer waits for ini- 
tial information from the IC card. 

In a case where the protocol of the IC card inserted 
into the insertion slot 2 is the T=1 " protocol, the IC card 
transmits initial information to the reader/writer 1 when it 
is supplied with a clock of 3.5 MHz (step S6). However, 
if the protocol of the IC card inserted into the insertion 
slot 2 is the T=14" protocol, the IC card does not trans- 
mit initial information even when it is supplied with a 
clock of 3.5 MHz. This is because the IC card is not cor- 
rectly operated by the clock of 3.5 MHz in a case where 
the protocol of the inserted IC card is the T=14* proto- 
col. Therefore, the reader/writer 1 determines that the 
protocol of the inserted IC card is not the "T=V protocol 
but may be the "T=14 M protocol if no response is sup- 
plied from the IC card when a preset time has elapsed 
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after the IC card was activated, then supplies a clock of 
4.9 MHz and activates the IC card (step S5c). When the 
IC card of T=14" protocol is supplied with a clock of 4.9 
MHz, it transmits initial information to the reader/writer, 
tn this example, the explanation is made on the 5 
assumption that the protocol of the IC card inserted into 
the insertion slot 2 is the "T=*T protocol. 

The IC card transmits initial information to the 
reader/writer 1 when it is supplied with a clock of 3.5 
MHz (step S6). The reader/writer 1 analyzes the content 10 
of the received initial information (step S7) and deter- 
mines, for example, that the protocol of the IC card cor- 
responds to the T=1" protocol based on data contained 
in the initial information and used for determining the 
protocol of the IC card, and then the reader/writer 1 is 
operated according to the "T=1" protocol (step S3b). 
Further, the reader/writer 1 transmits the initial informa- 
tion from the IC card to the host device 20 (step S8). In 
this case, if the IC card is an IC card which has a differ- 
ent protocol but can be operated at the same clock rate, 
the different protocol may be set in the step S3b since 
different initial information is received in the step S6. 

Thus, since the protocol of the reader/writer set in 
the step S3b depends on the inserted IC card, it is kept 
unchanged until the IC card is discharged. Further, it is 
not necessary to change the protocol. 

When a card discharging request command is sup- 
plied from the host device 20 and the reader/writer 1 is 
requested to discharge the IC card (step S20), the 
reader/writer 1 analyzes the command (step S21), inter- 
rupts the supply of power supply voltage and clock, and 
effects the "card non-activation" process (step S22). If 
the IC card is correctly discharged from the insertion 
slot 2 (step S23). the reader/writer 1 sets the protocol to 
the initial value, for example, T=T protocol (step S24). 
Further, the reader/writer 1 transmits status information 
of the reader/writer 1 to the host device 20 (step S25). 

Thus, according to the second embodiment, since 
the reader/writer 1 determines the protocol of the IC 
card based on the initial information transmitted from 
the IC card inserted into the reader/writer 1 and sets the 
thus determined protocol, the reader/writer 1 can cope 
with IC cards of different protocols. In the second 
embodiment* a command transmitted from the host 
device 20 to the readerAwriter 1 is not changed for each 
protocol. Therefore, the amount of process effected by 
the host device 20 can be reduced. 

Next, the third embodiment is explained. The third 
embodiment has a feature that a reader/writer 1 selects 
the operation clock rate of an IC card according to data 
(command) transmitted from a host device 20 in a case 
where an IC card itself can cope with a plurality of oper- 
ation clock rates in the application mode shown in FIG. 
3. 

In this case, the operation clock rate of the IC card 
specifies the rate of a clock supplied from the 
readerAwriter 1. For example, in the case of an IC card 
of T= 1 " protocol, the IC card may be an IC card (A type) 
which is operated by a clock of 3.5 MHz at the time of 



transmission of initial information to the reader/writer 1 
and at the time of transmission/reception of data with 
respect to the reader/writer 1 effected after transmission 
of the initial information, an IC card (B type) which is 
operated by a clock of 3.5 MHz at the time of transmis- 
sion of initial information to the reader/writer 1 and oper- 
ated by a clock of 4.9 MHz at the time of 
transmission/reception of data with respect to the 
reader/writer 1 effected after transmission of the initial 
information, or an IC card (C type) which has the fea- 
tures of both of the A type and B type and can be set to 
one of the A type and B type by a reset signal supplied 
from the reader/writer 1 . 

The operation of the reader/writer 1 according to 
the third embodiment of this invention for dealing with 
the above IC card is explained with reference to FIG. 6. 
First, a card insertion request command is transmitted 
from the host device 20 to the reader/writer 1 in the step 
S1. The reader/writer 1 analyzes the command (step 
S2) and is set into the waiting state for insertion of an IC 
card. 

ff insertion of an IC card into the insertion slot 2 is 
detected by a sensor disposed in the card insertion slot 
2 of the reader/writer 1 (step S4), a power supply volt- 
age and clock are supplied from the communication 
interface 14 to the IC card via the communication port 5 
and resetting of the IC card (activation of the card) is 
effected (step S5). At this time, a clock of 3.5 MHz is 
supplied. If the IC card for the T=1 * protocol is supplied 
with a clock of 3.5 MHz, it transmits initial information to 
the reader/writer 1 (step S6). 

The reader/writer 1 analyzes the received initial 
information and determines the operation clock rate of 
the IC card based on, for example, data which is con- 
tained in the initial information and permits the opera- 
tion clock rate to be determined (step S30). After this, 
the initial information from the IC card is transmitted to 
the host device 20 (step S3 1 ). 

Trie host device 20 analyzes the received initial 
information (step S32) and determines the operation 
clock rate of the IC card based on the content of data 
contained therein (step S33). When it is determined that 
it is necessary to change the operation clock rate, it sup- 
plies a clock rate change request command to the 
reader/writer 1 (step S34). 

Trie reader/writer 1 analyzes the received com- 
mand and determines whether the IC card is an IC card 
which can be operated at a higher operation clock rate 
based on the result of analysis of the initial information 
in the step S7 (step S36). If the IC card is a changeable 
type, the clock signal is changed (step S37). If the IC 
card is an IC card whose clock rate cannot be changed, 
this is informed to the host device 20 as status informa- 
tion. In this case, since the operation clock rate of the IC 
card is already determined in the reader/writer 1 in the 
step S30, the adequacy of the operation clock rate from 
the host device 20 is checked in the stepS36. 

When the clock rate is changed in the step S37, the 
status is supplied to the host device 20 (step S38). 
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When the host device 20 receives the status, it analyzes 
the status and determines the clock which the 
reader/writer 1 supplies (step S39). 

Thus, according to the third embodiment, the oper- 
ation clock rate supplied from the reader/writer 1 to an s 
IC card to which a plurality of operation clock rates can 
be applied is selected by the host device 20. The 
reader/writer 1 determines the operation clock rate 
based on initial information transmitted from an IC card 
inserted into the reader/writer 1. Further, in the host io 
device 20. the operation clock rate of the IC card is 
determined based on the initial information from the IC 
card, and after it is determined that the operation clock 
rate must be changed, change of the clock rate is con- 
firmed again by the reader/writer 1 and then the opera- is 
tion clock rate is changed. As a result, it becomes 
possible to easily and stably deal with an IC card to 
which a plurality of operation clock rates can be applied 
and efficiently use the IC card. 

Next the fourth embodiment is explained with refer- 20 
ence to FIG. 7. As in the third embodiment, the fourth 
embodiment has a feature that a reader/writer 1 selects 
the operation clock rate based on initial information from 
an IC card in a case where an IC card itself has a plural- 
ity of operation clock rates in the application mode 25 
shown in FIG. 3. Therefore, an IC card used in the fourth 
embodiment is designed such that the IC card used in 
the third embodiment can be used as the IC card. 

FIG. 7 is a flowchart for illustrating the whole oper- 
ation process, and a card insertion request command is 30 
supplied from a host device 20 to a reader/writer 1 in the 
step S1. The reader/writer 1 analyzes the command 
(step S2) and is set into the waiting state for insertion of 
the IC card. 

If insertion of an IC card into the insertion slot 2 is 35 
detected by a sensor disposed in the card insertion slot 
2 of the reader/writer 1 (step S4), a power supply volt- 
age and clock are supplied from the communication 
interface 14 to the IC card via the communication port 5 
and resetting of the IC card (activation of the card) is 40 
effected (step S5). At this time, a clock of 3.5 MHz is 
supplied. If the IC card for the T=1 w protocol is supplied 
with a clock of 3.5 MHz, it transmits initial information to 
the reader/writer 1 (step S6). 

The reader/writer 1 analyzes the content of the 45 
received initial information and, for example, determines 
the operation clock rate of the IC card based on data 
contained in the initial information and used for deter- 
mining the operation clock rate (step S40). When the 
reader/writer 1 determines that the operation clock rate so 
can be changed to a higher clock rate (step S41), it 
changes the operation clock rate and supplies 4.9 MHz 
clock (step S42). If the reader/writer 1 determines that 
the operation clock rate cannot be changed, this is 
informed to the host device 20 as status information 55 
together with the initial information. 

After the reader/writer 1 has changed the operation 
clock rate in the step S42, it received initial information 
of the IC card and transmits the initial information to the 



host device 20 (step S43). The host device 20 receives 
and analyzes the initial information (step S44). 

As described above, in the fourth embodiment, 
since the operation of controlling change of the clock to 
be supplied to the IC card is effected based on determi- 
nation of the reader/writer 1 p the host device 20 is not 
required to control the clock rate to be supplied to the IC 
card and the amount of process effected in the host 
device 20 is reduced. 

Next, the fifth embodiment is explained with refer- 
ence to FIG. 8. As in the fourth embodiment, the fifth 
embodiment has a feature that a reader/writer 1 selects 
the operation clock rate of an IC card in a case where 
the IC card has a plurality of operation clock rates in the 
application mode shown in FIG. 3. However, the fifth 
embodiment is different from the fourth embodiment in 
that, after reception of the initial information from the IC 
card, the reader/writer supplies only a reset signal to the 
IC card and receives initial information again, compares 
the two received initial information items and then 
selects the operation mode of the IC card based on the 
result of comparison. 

The operation mode of the IC card is explained 
below. IC cards of "T=1" protocol are divided into three 
types of A. B and C as described before, but in the fifth 
embodiment, an IC card of C type which has both of the 
operation modes of the A and B types and can be selec- 
tively set into one of the modes by a reset signal from 
the reader/writer 1 is used, for example. 

In the case of C type, the IC card has a mode in 
which it is operated by the operation clock of 3.5 MHz 
and a mode in which it is operated by the operation 
clock of 4.9 MHz, and the IC card is operated in one of 
the two modes when a reset signal is supplied from the 
reader/writer 1 , for example, and the content of the ini- 
tial information is different depending on the operation 
mode. That is, when the IC card is operated by the oper- 
ation clock of 3.5 MHz. initial information which is the 
same as that transmitted in the case of A type is trans- 
mitted. Therefore, the reader/writer 1 cannot determine 
whether the IC card is of A type or C type only based on 
the first initial information. However, since the operation 
mode of the IC card of C type is changed in response to 
a reset signal supplied from the reader/writer 1, the 
reader/writer 1 can determine the type of the IC card. 
Thus, in the fifth embodiment, the type of the IC card 
can be determined. 

First, a card insertion request command is supplied 
from the host device 20 to the reader/writer 1 in the step 
S1. The reader/writer 1 analyzes the command (step 
S2) and is set into the waiting state for insertion of an IC 
card. 

If insertion of an IC card into the insertion slot 2 is 
detected by a sensor disposed in the card insertion slot 
2 of the reader/writer 1 (step S4), a power supply volt- 
age and clock are supplied from the communication 
interface 14 to the IC card via the communication port 5 
and resetting of the IC card (activation of the card) is 
effected (step S5). At this time, a clock of 3.5 MHz is 
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supplied. H the IC card for the *T=1 " protocol is supplied 
with a clock of 3.5 MHz, it transmits initial information to 
the reader/writer 1 (step S50). 

The reader/writer 1 analyzes the content of the 
received initial information (step S51) and. for example, 
determines the operation mode of the IC card based on 
data which is contained in the initial information and per- 
mits the operation clock rate to be determined (step 
S52). As described before, since the operation mode of 
the IC card of C type is changed in response to a reset 
signal, the reader/writer 1 supplies a reset signal to the 
IC card again (step S53). In response to the reset sig- 
nal, the IC card transmits initial information to the 
reader/writer 1 again (step S54). 

The reader/writer 1 analyzes the content of the sec- 
ond received initial information (step S55) and com- 
pares it with the content of the first received initial 
information (step S56). When data of the first received 
initial information coincides with data of the second 
received initial information, it is determined that the 
operation mode is fixed, that is, the IC card is an IC card 
of A type, for example, and the second received initial 
information is transmitted to the host device 20 (step 

557) . On the other hand, if the two initial information 
items do not coincide with each other, the operation 
mode of the IC card is set to an operation mode in which 
a higher one of the operation clock rates is used (step 

558) . 

After this, if initial information corresponding to the 
operation mode set in the step S58 is transmitted from 
the IC card (step S59), the reader/writer 1 analyzes the 
content of the received initial information (step S60) and 
supplies the same to the host device 20 (step S61). 

Thus, according to the fifth embodiment, in a case 
where the IC card has a plurality of operation modes, 
the reader/writer 1 supplies a reset signal to the IC card 
twice to select the operation mode of the IC card. That 
is, initial information received from the IC card at the 
time of first supply of the reset signal is compared with 
initial information received from the IC card at the time 
of second supply of the reset signal. If the contents of 
the two initial information items do not coincide with 
each other, the reader/writer 1 determines that the IC 
card is an IC card of C type operated in a plurality of 
operation modes. By setting the operation mode of a 
higher clock rate, the reader/writer 1 can adequately 
deal with the IC card having a plurality of operation 
modes, thereby making it possible to eff idently use the 
ICcard. 

Next, the sixth embodiment is explained with refer- 
ence to FIG. 9. In the sixth embodiment, a reader/writer 
1 sets a node address of an I C card after receiving initial 
information from the IC card in the application mode 
shown in FIG. 3. As a result, the IC card node address 
is attached to each command for the IC card from a host 
device 20, and when the readertoriter 1 receives a com- 
mand from the host device, it directly supplies the same 
to the reader/writer without analyzing the command. 
Therefore, it becomes possible to prevent the tC card 



command from being erroneously executed by the 
reader/writer 1 . 

First, a card insertion request command is supplied 
from the host device 20 to the reader/writer 1 in the step 
5 S1. The reader/writer 1 analyzes the command (step 
S2) and is set into the waiting state for insertion of an IC 
card. 

rf insertion of an IC card into the insertion slot 2 is 
detected by a sensor disposed in the card insertion slot 

10 2 of the reader/writer 1 {step S4), a power supply volt- 
age and clock are supplied from a communication inter- 
face 14 to the IC card via a communication port 5 and 
resetting of the IC card (activation of the card) is 
effected (step 5). When activated, the IC card transmits 

15 initial information to the readerAvriter 1 (step S6). The 
reader/writer 1 analyzes the content of the received ini- 
tial information (step S7) and determines the operation 
clock rate of the IC card (step S65). Whether or not the 
operation clock must be changed is determined based 

20 on initial information, and if it is necessary to change the 
operation clock rate, the dock to be supplied to the IC 
card is changed (step S66). 

Next, the reader/writer 1 determines whether a 
node address of the IC card previously specified by the 

25 host device 20 is present or not and if the node address 
is present, it acquires the specified node address. H it is 
not specified, the reader/writer 1 acquires a fixed IC 
card node address (step S67). By using the acquired 
node address, the reader/writer 1 supplies a command 

30 for setting the node address to the IC card (step S68). 

After transmitting initial information, the IC card 
treats the node address attached to the first received 
command as a node address thereof. Therefore, the 
node address of the IC card can be set by supplying the 

35 command to the IC card. 

When the IC card receives the command from the 
reader/writer 1 , it acquires the node address (step S69). 
analyzes and processes the command (step S70), and 
transmits status information of the IC card as the result 

40 of analysis and processing to the reader/writer 1 (step 
S71). 

When receiving the status -(step S72), the 
reader/writer 1 transmits the initial information from the 
IC card to the host device 20 <step S73). The host 

45 device 20 receives and analyzes the initial information 
(step S74). The node address of the IC card is deter- 
mined at this time, and after this, the host device 20 
communicates with the IC card by use of the deter- 
mined node address. 

so In the above explanation, setting of the node 
address of the IC card is effected by use of the com- 
mand supplied from the reader/writer 1 f but it rs not lim- 
itative and. for example, H is possible to supply a 
command for setting the node address of an IC card 

55 from the host device -20. That is. setting of the node 
address of the ICcard can be effected with the same 
result as described above by causing the reader/writer 1 
to transmit the initial information to the host device 20 
after analysis of the initial information in the step S7 and 
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causing the host device 20 which has received the initial 
information to supply a command used for setting a 
node address of the IC card to the IC card. 

Thus, according to the sixth embodiment, rt 
becomes possible to easily and stably set a desired 
node address into the IC card, and therefore, communi- 
cation between the IC card, reader/writer 1 and host 
device 20 can be stably effected by use of the set node 
address and the communication processing time can be 
shortened. 

As described above, according to this invention, an 
IC card reader/writer can be provided which can deal 
with an IC card of a plurality of protocols, cope with the 
function inherent to each protocol and significantly 
increase the convenience thereof. 

Claims 

1 . An IC card reader/writer characterized by compris- 
ing: 

receiving means (SI) for receiving a com- 
mand from a host device (20). said command con- 
taining protocol information corresponding to one of 
protocols; 

analyzing means (S2) for analyzing the com- 
mand received by said receiving means; 

setting means (S3) for setting a protocol for 
communication with an IC card in accordance with 
the protocol information contained in the command 
analyzed by said analyzing means; and 

communication means for communicating 
with said IC card based on the protocol set by said 
setting means. 

2. The IC card reader/writer according to claim 1, 
characterized in that said communication means 
includes second receiving means (S6) for receiving 
initial information from said IC card, said initial infor- 
mation containing protocol information inherent to 
said IC card, second analyzing means (S7) for ana- 
lyzing the protocol inherent to said IC card based 
on the initial information received by said second 
receiving means, comparing means (S8) for com- 
paring the protocol inherent to said IC card and 
analyzed by said second analyzing means with the 
protocol set by said setting means, and transmis- 
sion means (S15a) for transmitting the initial infor- 
mation to the host device when the protocol 
inherent to said IC card coincides with the protocol 
set by said setting means. 

3. An IC card reader characterized by comprising: 

activating means (S5a) for activating an IC 
card by use of a clock having a first frequency; 

first receiving means (S6) for receiving initial 
information containing protocol information of said 
IC card and transmitted from said IC card when 
said activating means (S5a) activates said IC card; 

clock supplying means <S5c) for supplying a 



clock having a second frequency to said IC card; 

second receiving means (S6) for receiving 
initial information containing the protocol informa- 
tion of said IC card and transmitted from said IC 

5 card in response to the clock having the second fre- 

quency; and 

protocol determining means (S36) for deter- 
mining a protocol for succeeding communication 
with said IC card from the protocol of said IC card 

io contained in the initial information received by said 
first receiving means or the second receiving 
means. 

4. The IC card reader according to claim 3, character- 
75 ized in that said clock supplying means (S5a) sup- 
plies the clock having the second frequency to said 
IC card when said receiving means fails to receive 
the initial information. 

20 5. The IC card reader according to claim 3, character- 
ized by further comprising third receiving means 
(S34b) for receiving a clock-frequency changing 
command from a host device (20), and in which 
said clock supplying means (S6) supplies the clock 

25 having the second frequency to said IC card when 
said third receiving means (S34b) receives the 
clock-frequency changing command. 

6. An IC card reader characterized by comprising: 

30 activating means (S5) for activating an IC 

card by use of a first protocol; 

first receiving means (S6) for receiving initial 
information containing protocol information of said 
IC card and transmitted from said IC card when 

35 said activating means (S5) activates said IC card; 

determining means (S41) for determining 
from the initial information received by said first 
receiving means whether it is possible to change a 
communication protocol; 

40 protocol changing means (S42) for changing 

the first protocol to a second protocol of second fre- 
quency when said determining means (S41) deter- 
mines that it is possible to change the 
communication protocol; and 

45 transmitting means (S41) for transmitting 

status information to the host device (20) when said 
determining means (S41) determines that it is 
impossible to change the communication protocol, 
said status information indicating that it is impossi- 

so ble to change the communication protocol. 

7. The IC card reader according to claim 6, character- 
ized in that said first protocol is activated by a 3.5 
MHz clock, and said activating means (S5) has 

55 means for supplying the 3.5 MHz clock to said IC 
card. 

8. The IC card reader according to claim 7, character- 
ized in that said second protocol is activated by a 
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4.9 MHz clock, and said protocol changing means 
has means for supplying the 4.9 MHz clock to said 
IC card. 

9. An IC card reader characterized by comprising: 

activating means (S5) for activating an IC 
card by use of a first protocol; 

first receiving means (S50) for receiving ini- 
tial information containing protocol information of 
said IC card and transmitted from said IC card 
when said activating means (S5) activates said IC 
card; 

reset means (S53) for resetting said IC card 
by use of a second protocol; 

second receiving means (S54) for receiving 
initial information containing protocol information of 
said IC card and transmitted from said IC card 
when said reset means (S53) resets said IC card; 

comparing means (S56) for comparing the 
protocol information contained in said initial infor- 
mation received by said first receiving means with 
the protocol information contained in the initial infor- 
mation received by said second receiving means; 
and 

determining means (S58) for determining a 
protocol for succeeding communication with said IC 
card from results of comparison performed by said 
comparing means. 

10. The IC card reader according to claim 9, character- 
ized in that said first protocol is activated by a 3.5 
MHz clock, said activating means (S5) has means 
for supplying the 3.5 MHz clock to said IC card, said 
second protocol is activated by a 4.9 MHz clock, 
and said reset means (S53) has means for supply- 
ing the 4.9 MHz clock to said IC card. 

1 1 . The IC card reader according to claim 9, character- 
ized in that when the protocol information contained 
in the initial information received by said first receiv- 
ing means coincides with the protocol information 
contained in the initial information received by said 
second receiving means, said determining means 
determines that the protocol for succeeding com- 
munication with said IC card is a coincident proto- 
col, and when the protocol information contained in 
the initial information received by said first receiving 
means is different from the protocol information 
contained in the initial information received by said 
second receiving means, said determining means 
determines the protocol for succeeding communi- 
cation with said IC card is a protocol of higher com- 
munication rate. 

12. An IC card reader according to claim 5. character- 
ized by further comprising means (S67. S68) for 
setting a node address of the IC card after said 
receiving means has received initial information. 



13. An IC card reader according to claim 5, character- 
ized by further comprising setting means <S67, 
S68) for setting a node address of the IC card 
cased on the node address of the IC card previ- 
5 ously specified by the host device after said receiv- 

ing means has received initial information. 



10 



15 



25 



30 



35 



40 



45 



50 



9 



<£P 0727759A1_I_> 




ISDOCID: <E P 0727759 A 1 J_> 



10 



EP 0 727 759 A1 



* 



41 



ROM 



12 

_i_ 



RAM 



CPU 



-10 



43 



COMMUNICATION 
INTERFACE 



^6 



14 

_L_ 



COMMUNICATION 
INTERFACE 



15 



COMMUNICATION 
INTERFACE 



3 



[COMMUNICATION 
PORT FOR HOST 
.DEVICE 



1 



COMMUNICATION 
PORT FOR IC 
CARD 



1 



COMMUNICATION 
PORT FOR 
KEYPAD 



F 1 6. 


2 




20 










\ 


HOST 
DEVICE 




RS-232CI/F 


IC CARD 






READER/WRITER 



21 



KEYPAD 



IC 
T 


CARD 
= 44 




IC 
T 


CARD 
= 4 



FIG. 3 



11 



0727759A1J_> 



EP 0 727 759 A1 



[HOST DEVICE 3 



CREADER/WRITER] 



UC CARD] 



CARD INSERTION 
REQUEST COMMAND 





RECEPTION OF 




COMMAND 



E 



s i 



ANALYSIS OF 
COMMAND 



I 



SET "T= ^PROTOCOL 



h-S2 
S3 




CARD J) 



S6 



ACTIVATION OF CARD 



RECEPTION OF 
INITIAL INFORMATION 

I 



POWER SUPPLY VOLTAGE 
CLOCK RESET 

INITIAL 
INFORMATION 



SI 5a 



1 



PROCESSING OF 
ABNORMAL CARD 



INITIAL INFORMATION 




TRANSMISSION OF 
INITIAL INFORMATION 



READER WRITER INITIALIZATION 
REQUEST COMMAND 





RECEPTION OF 


JIO 




COMMAND 





ANALYSIS OF 
COMMAND 



SH 



INITIAL IZATION _S<2 



STATUS 



SET PROTOCOL TO 
INITIAL VALUE 

I 



TRANSMISSION 
OF STATUS 



SI 3 



SH 



F I 6. 



12 



0727759A1_1_> 



EP 0 727 759 A1 



[HOST DEVICE ] 



C READER/ WR I TED 



QIC CARD] 



CARD INSERTION REQUEST COMMAND 



;S< 



RECEPTION OF COMMAND 
ANALYSIS OF COMMAND | 



CARDj^) 



3.5MHZ CLOCK 



PROCESSING OF 
ABNORMAL CARD 




4.9MH2 
CLOCK 



RECEPTION OF INITIAL INFORMATION 

1 



S5d 

RESPONSE MADE" 
ES 

□^56 



INITIAL 
INFORMATION 



ANAL YSIS OF INITIAL INFORMATION Ls7 
SET " T= I" OR"T=H" PROTOCOL H~ S36 





TRANSMISSION OF 
INITIAL INFORMATION LS8 



CARD DISCHARGE REQUEST COMMAND • 



STATUS 



S20 



RECEPTION OF COMMAND 



ANALYSIS OF COM MAND 
t ~ 



DE-ACTIVATE CARD 
\ 



DISCHARE CARD 



S21 



1S22 
}j>23 



SET PROTOCOL TO I Nl T I AL VALUE [ S24 

t , 

TRANSMISSION OF STATUS h S25 

FIG. 5 



13 



8NSDOCID: <EP 0727759 A 1_l_> 



EP 0 727 759 A1 



[HOST DEVICE] 

CARD INSERTION 
REQUEST COMMAND 



[ READER/WRITER ] 



[IC CARD] 



S2 



RECEPTION OF COMMAND T ~ 

r 



S I 



H ANALYSIS OF COMMAND | 

S4 




CARD INSERTED 



3.5 MHZ CLOCK 



S 5 J ACT I VAT I ON OF CARD j — - 

I INITIAL 



S6 



RECEPTION OF 
INITIAL INFORMATION 



INFORMATION 



S7 



ANALYSIS OF 
INITIAL INFORMATION 



S32>| 


S30_ 


DETERMINE OPERATION 
CLOCK OF CARD 




* 


ANALYSIS OF 




TRANSMISSION OF 


INITIAL INFORMATION 




INITIAL INFORMATION 


* 







S3! 



DETERMINE OPERATION 
CLOCK OF CARD 



OPERATION CLOCK 
CHANGE REQUEST 

^S34d 



STATUS 



CLOCK CHANGE 
REQUEST COMMAND 
2 



RECEPTION OF COMMAND k s34b 



1 ANALYSIS OF C0MMAND~~L S35 

£36 



^ ^CLOCK CHANGEABLE 

S3 7 \ htyes 



tS39 



CLOCK CHANGE 
I 



TRANSMISSION OF STATUS"! S38 



DETERMINATION 


STATUS 


OF CLOCK 





F I 6. 



14 



» 07277S9A1_L> 



• 



EP 0 727 759 A1 



[HOST DEVICE] [READER /WRITER 3 

CARD INSERTION REQUEST COMMAND 



C IC CARD 3 



S \ 



RECEPTION OF COMMAND 




CARD^> 



S5- 



S6 



ACTIVATION OF CARD 

1 



RECEPTION OF 
INITIAL INFORMATION 



S7~ 



I 



ANALYSIS OF 
INITIAL INFORMATION 



S40 



DETERMINE OPERATION 
INFORMATION 



INTIAL 
INFORMATION 



YES ,S42 



S44 

i 



INITIAL 
INFORMATION 



CLOCK CHEN6E 

I 



fS43 



TRANSMISSION OF STATUS 



ANALYSIS OF 
INITIAL INFORMATION 



3. 5 MHZ CLOCK 




INITIAL 
INFORMATION 



F I G. 



15 



BNSDOCID: <E P 072 7759 A 1 _!_> 



* 



[ HOST DEVICE 1 



EP 0 727 759 A1 

[READER/ WRITER] 



I IC CARD I 



SI' 
S2 



RECEPTION OF COMMAND 



ANALYSIS OF COMMAND 



NO 




CARD J> 



CARD INSERTED ? 
YES 



S5 — 


ACTIVATION OF CARD 










INITIAL 




RECEPTION OF INITIAL 


INFORMATION I 


INFORMATION \ 






I 




S5I- 


ANALYSIS OF INITIAL 
INFORMATION 






I 




S52~ 


DETERMINE OPERATION 
MODE OF CARD 








RESET 


S53~ 


TRANSMIT RESET SIGNAL 








INITIAL 


S54- 


RECEPTION OF INITIAL 


INFORMATION 2 


INFORMATION 2 










S55- 


ANALYSIS OF INITIAL 
INFORMATION 





INITIAL 
INFORMATION 



COINCIDENCE 



RECEPTION OF 

INITIAL 

INFORMATION 



v 

S57 




S59 



SET OPERATION MODE OF 
HIGHER CLOCK RATE 

I 



NON- COINCIDE NCE MODE SETTING 

COMMAND 



RECEPTION OF INITIAL 
INFORMATION 



INITIAL 
INFORMATION 



INITIAL 
INFORMATION 



ANALYSIS OF INITIAL 
INFORMATION 



S60 

F I 6. 



8 



16 



0727759A1_L> 



i 



EP 0 727 759 A1 



r 



[ HOST DEVICE 1 I READER/ WRITER 1 

CARD INSERTION 
REQUEST COMMAND 



I IC CARD! 



SI- 
P- 



RECEPT I ON OF COMMAND 



ANALYSIS OF COMMAND 




CARD^> 



ACTIVATION OF CARD 



3.5 MHz CLOCK 



S7 



S65- 



S67- 



S68- 



RECEPTION OF INITIAL 


INFORMATION 


INFORMATION 








ANALYSIS OF INITIAL 




INFORMATION 








DETERMINE OPERATION 




CLOCK OF CARD 




S66 ^^Jl^^ 




CHANGE 


^^----^^CLOCK CHANGE" ^ 


CLOCK 


— ^NECESSARY ?^-^ 


YES 






ACQUIRE NODE 




ADDRESS OF CARD 





TRANSMIT NODE ADDRESS 
SETTING COMMAND 



$S69 



S72- RECEPTION OF STATUS 



INITIAL 
INFORMATION 



ANALYSIS OF 

INITIAL 

INFORMATION 



S74 



TRANSMISSION OF 
INITIAL INFORMATION 



FIG. 9 



ACQUIRE NODE 
ADDRESS 

1 5S7Q 

ANALYSIS AND 
PROCESSING 
OF COMMAND 



1 jS7l 
JSI 



TRANSMISSION 
OF STATUS 



S73 



17 



_07277S9A1_I_> 



EP 0 727 759 A1 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 



DOCUMENTS CONSIDERED TO BE RELEVANT 



EP 96102094.8 



Category 



Citation of document with indication, where appropriate, 
of relevant passages 



Relevant 
to claim 



APPLICATION flat CL 



P,A 



EP - A - 0 513 507 
(KABUSHIKI TOSHIBA) 

* Claims 1-4,6; fig. 1,2 * 

EP - A - 0 193 635 
(OMRON) 

* Totality, especially 
claim 1; fig. 1-3 * 

EP — A - 0 680 002 
(MITSUBISHI KABUSHIKI) 

* Claim 1; fig. 1,3,18,21 * 



1,2, 
6,9 



1,2, 
6,9 



1,6,9 



The present search report has been drawn up for all claims 



G 06 K 19/07 
G 06 K 7/08 



TECHNICAL FIELDS 
SEARCHED Out. 0-6) 



G 06 K 
G 06 F 
G 07 F 



Place «f fevt* 

VIENNA 



Dale *f CM*»lctU« «t II 

19-04-1996 



MIHATSEK 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant If ukeo alone 

Y : particularly relevant If combined with another 

document of the same category 
A : technological backgrouid 
O : non-written disclosure 
P : Intermediate document 



T : theory or principle aaderlyiag Che Invention 
E : earlier patent document, hat published on, or 

after Che filing date 
D : document cited Id the application 
L : document eked for other reasons 

£ : member of the same patent family, cones ponding 
documeat 



18 



4SOOCID: <EP 07277S9A1 J_> 



